Sporocysts were obtained from the feces of opossums (Didelphis virginiana) which had been fed muscles of passerine birds (Molothrus ater and Cassidix mexicanus) infected with Sarcocystis. Sporocysts were examined by phase microscopy and scanning and transmission electron microscopy. Ridges on the surface of the sporocysts outlined four plates. Thin sections of the sporocyst wall showed thickened regions and gaps interpreted as cross sections of the ridges. The sporocyst wall has four major layers with a thick, granular inner layer which resembles the inner layer of sporocysts of related species. Gaps between thickened areas in the sporocyst wall of Sarcocystis tenella, as described by Mehlhorn and Scholtyseck (1974), resembled points of apposition of plates seen in Isospora and Toxoplasma sporocysts. These genera belong to the group of cyst-forming coccidia of the Family Sarcocystidae (Frenkel, 1977) . Actual conformation of the sporocyst plates only has been deduced by interpretation of TEM results (Speer et al., 1976) . In the present study we examined the ultrastructural topography of sporocysts of passerine bird-opossum Sarcocystis using scanning electron microscopy (SEM) and the fine structure of the sporocyst wall by TEM. 
MATERIALS AND METHODS

Sarcocystis
RESULTS
SEM photomicrographs
showed raised lines on the surface of sporocysts (Figs. 1-4) . The pattern was similar for sporocysts from the two opossums whether they were infected from cowbirds or grackles. A model was constructed of clay using photographs of several sporocysts for locating the lines. It was found that lines drawn as shown in the diagrams (Figs. 5-7) divided the sporocyst surface into four equal plates. By rotating the model, the pattern on it could be made to coincide with that seen on SEM photomicrographs (compare photomicrographs, Figs. 1-4 and drawing, Figs. 5-7).
Examination by phase microscopy of sporocysts treated with bile-trypsin confirmed that the wall was made up of four plates which frequently separated in pairs at the center of the sporocyst. As shown in Figures 8-11 , the edges of the plates were always rolled; commonly they were in pairs, but singles and strings of four also were found. The free ends of paired plates were pointed and the joined ends were held together at what had been the apex of the sporocyst.
Sections of sporocysts viewed with TEM showed sites of apposition of the walls with liplike thickenings (153-189 nm) on each side of the cleavage (Figs. 12, 13) . A thin strip of electron-dense material (18-27 nm) interposed between the thickenings is seen adhering to the margin of one of the plates (Fig.  13) .
The sporocyst wall is composed of four major layers in our preparation (Figs. 12-14) . The outer layer apparently consists of one or two unit membranes embedded in a granular -107 nm, Figs. 12, 14) . The nature of this material is unknown, but it seems unlikely to be an artifact, created, for example, by BSA because a granular appearance is also found on the SEM preparations which have not been exposed to BSA (compare Figs. 1-4 with  Fig. 14) . Layer 2 is osmiophilic and densely applied to the electron-lucent layer 3 (Fig.  14) . Layers 2 and 3 measure 5.6 to 7.0 nm and 13.0 to 15.0 nm, respectively. The inner layer (4) is relatively electron-lucent with a dense, coarsely granular matrix and measures 77 to 107 nm. In addition there are two relatively electron-lucent areas; one (L 3a) separates layer 4 from layer 3, whereas another (L la) separates layer 1 from layer 2. Because they show poor staining characteristics, these two electron-lucent areas may be either additional layers that stain poorly or may be artifacts created during sample preparation.
DISCUSSION
The first SEM pictures of isosporid sporocysts published are those of a Sarcocystis species by Tombes (1979) who pictured sporocysts which he was using for controls in his SEM study of Giardia cysts. The sporocysts were described briefly as showing a slightly raised ribbing which is easily and consistently observed and which formed an oval hexahedron. The pattern in his photographs is similar to those found on our sporocysts, so that it seems unlikely that six plates were formed. We interpreted the raised surface lines forming patterns on sporocysts in our studies as We were unable to obtain TEM cross sections of intact walls because of the collapse of the sporocysts; however, the liplike thickenings we observed next to gaps in the sporocyst wall were similar to those described for two species of Isospora (Speer et al., 1973, 1976) , for Toxoplasma (Christie et al., 1978) , and S. tenella (Mehlhorn and Scholtyseck, 1974).
The fine structure of the sporocyst wall has been described for only a few species of coccidia. Our study demonstrates four major layers for the sporocyst wall of Sarcocystis sp. (passerine bird-opossum) plus two electronlucent areas which could not be identified as layers. In comparison, S. tenella, I. canis, and I. endocallimici have been interpreted as having two prominent layers and T. gondii, five layers. The sporocyst walls of these species all have in common a relatively thick electron-dense inner layer. In contrast, Eimeria nieschulzi (Marchiondo et al., 1978) and E. falciformis (Marchiondo, unpublished observation) possess a thin sporocyst wall composed of three to four tightly bound unit membranes with no interruptions except at the Stieda body.
The similarities of structure with four collapsible plates reported for sporocysts of species of Isospora, Toxoplasma, and Sarcocystis correlate with Frenkel's classification (1977) of the coccidia. He created the Family Sarcocystidae to separate heteroxenous coccidia with tissue cysts from the Family Eimeriidae which are monoxenous. Historically, classification has been based on the number of sporocysts per oocyst in which all coccidia with four sporocysts and two sporozoites each were called Eimeria, and those with two sporocysts and four sporozoites each were Isospora; both genera were in the Family Eimeriidae.
A more important feature than number of sporocysts in classification appears to be excystation structures because they correlate with life cycle. 
